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ABSTRACT: 

CHG DATE=20011022 STATUS=0>A multi-compartment 
refrigerated vehicle body 

(300) is divided into lanes (301, 302, 303) each 
independently fed via flap 

valves (301b, 302b and 303b) from a discharge plenum (310) 
and exhausted via 

flap valves (301a, 302a and 303a) to a suction plenum 
(309) . Between the two 

plenum (309, 310) are the fan (311) and evaporator coils 
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(312) of a 

refrigeration unit. In each compartment is a thermostat T 
Optionally, one or 

two compartments can have additionally electrically 
heaters, such as ducted fan 

heaters. Different temperature requirements can be set fo 
each lane and the 

relevant thermostat permitted to control that pair of 
valves (301a, 301b, etc.) 

feeding to its lane (e.g. 301) either (normally) cool and 
or, if required, warm 

air, from the discharge plenum and exhausting air to the 
suction plenum. Also, 

if present, the heaters can be thermostat controlled. If 
desired, a logic 

system can be provided to prioritize otherwise conflicting 
demands. Lateral 

vehicle subdivision is also possible. 
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(57) Abstract 

A multi-compartment refrigerated vehicle body (300) 
is divided into lanes (301, 302, 303) each independently fed 
via flap valves (301b, 302b and 303b) from a discharge ple- 
num (310) and exhausted via flap valves (301a, 302a and 
303a) to a suction plenum (309). Between the two plenum 
(309, 310) are the fan (311) and evaporator coils (312) of a 
refrigeration unit. In each compartment is a thermostat T. 
Optionally, one or two compartments can have additional- 
ly electrically heaters, such as ducted fan heaters. Different 
temperature requirements can be set for each lane and the 
relevant thermostat permitted to control that pair of valves 
(301a, 301b, etc.) feeding to its lane (e.g. 301) either (nor- 
mally) cool and or, if required, warm air, from the dis- 
charge plenum and exhausting air to the suction plenum. 
Also, if present, the heaters can be thermostat controlled. If 
desired, a logic system can be provided to prioritize other- 
wise conflicting demands. Lateral vehicle subdivision is al- 
so possible. 



01/06/2004, EAST Version: 1.4.1 


FOR THE PURPOSES OF INFORMATION ONLY 


Codes used to identify Statesparty to thePCT on thefront pages of pamphlets publishing international appli- 
cations under the PCT. 


AT 

Austria- 

FR 

France 

ML 

Mali 

AU 

Australia 

GA 

Gabon 

MR 

Mauritania 

BB 

Barbados 

GB 

United Kingdom 

MW 

Malawi 

BE 

Belgium 

HU 

Hungary 

NL 

Netherlands 

BG 

Bulgaria 

rr 

Italy 

NO 

Norway 

BJ 

Benin 

jp 

Japan 

RG 

Romania 

BH 

Brazil 

KP 

Democratic People's Republic 

sp 

Sudan 

CF 

Central African Republic 


of Korea 

SE 

Sweden 

CG 

Congo 

KR 

Republic of Korea 

SN 

Senegal 

CH 

Switzerland 

LI 

Liechtenstein 

SU 

Soviet Union 

CM 

Cameroon 

LK 

Sri Lanka 

TET 

Chad 

DE 

Germany. Federal Republic ct" 

LU 

Luxembourg 

TG 

Togo 

DK 

Denmark 

MC 

Monaco 

L*S 

United States of America 

FI 

Finland 

MG 

Madagascar 




01/06/2004, EAST Version: 1.4.1 


WO 88/02705 


1 


PCT/GB87/00736 


REFRIGERATION OF MULTI-COMPARTMENTED SPACES 
SUCH AS MULT I - COMPARTMENT VEHICLES 

This invention relates to refrigeration techniques for 
two or more interconnected compartments. 

More especially this invention relates to the 
refrigeration of mul ti-compar tmented vehicles, e.g. 
delivery vehicles for frozen, chilled or fresh 
foodstuffs with two or more load compartments, and will 
be so described herein unless the context requires 
otherwise. 

It is known for vehicle-mounted mechanical refrigeration 
units to control temperatures in more than one vehicle 
compartment, so allowing produce needing differing 
storage temperatures to be carried simultaneously. For 
example, one compartment of a vehicle may carry 
deep-frozen produce, another chilled produce and perhaps 
yet a third compartment may carry ambient temperature 
goods . 

One system for achieving such control over the different 
temperatures requires uses a conventional transport 
refrigeration unit having its heat exchanger (which 
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normally absorbs heat) located in that vehicle 
compartment which is required to be at the lowest 
temperature. The ref rigeratioa unit controls the 
temperature within this coldest primary compartment 
thermostatically. An additional thermostat in another 
(second) compartment operates an air-bleed means which 
allows a portion of the said coldest-compartment air to 
be transferred into the said other compartment until a 
suffient level of refrigeration has been achieved. At 
this point, the air-bleed means is disenabled, until 
cooling is again required. Similarly, this process may 
be extended by selectively bleeding air from either the 
first or second -compartment into a third compartment at 
a yet higher temperature. 

Whilst transport refrigeration units normally extract 
heat (in order to depress the temperature of the air 
surrounding the goods to be carried) it is common 
practice to enable the same equipment to be selectively 
capable of heating rather than cooling the air so that 
the frost damage to any fresh (rather than frozen) 
cargoes may be prevent when ambient temperatures outside 
the vehicle are below 0°C. Indeed, many transport 
refrigeration units will, once a load space temperature 
has been reduced to a required level, alternatively heat 
and cool the space to keep it within the desired 
temperature band. 
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However, a disadvantage of currently known air-bleed 
systems for such multi- temperature transportation, is 
that whilst cooling oc heating facility is available in 
the primary compartment containing the heat exchanger, 
the subsidiary compartments can. by the relatively cold 
air transfer, be cooled only- Therefore sub-zero ambient 
temperatures outside the truck may lead to frost damage 
of perishable cargoes within a subsidiary compartment* 
Further, heat may be lost from a secondary compartment' 
not only through the outer walls of the vehicle, but 
also through a partition wall separating it from the 
deep-frozen primary compartment. This latter problem may 
be particularly acute in the cases where the vehicle is 
divided longitudinally so that the partition wall 
between compartments at differing temperatures is of 
large surface area and, because of space constraints, 
only modestly insulated. 

A known solution to this problem is the use of a 
separate heat exchanger in each of the compartments 
arranged so that either can heat or cool independently 
of the other. This arrangement is however complicated, 
expensive and difficult to control. Moreover, if the 
vehicle is segmented laterally, the use of several heat 
exchangers along the length of the vehicle may interfere 
with the fore-and-aft movement of the partitions to 
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accommodate differing proportions of high and lover 
temperature produce being carried. 

It is the objective of the present invention to provice 
a means of selectively refrigerating interconnected 
multiple chambers, e. g* chambers within a vehicle at 
differing, operator-selectable temperatures. In 
particular the invention allows a single heat exchanger 
selectively to refrigerate or heat each of the 
compartments individually* It is capable therefore of - 
holding a temperature above zero for perishable cargoes 
even when neighbouring compartments are at deep-freeze 
temperatures r and/or if the outside ambient temperature 
is itself sub-zero. A vehicle possessing an installation 
according to the invention is therefore particularly 
suitable for carrying delicate perishable cargoes which 
would be susceptible to frost damage, at the same time 
as carrying deep frozen produce, and is especially 
suitable moreover for longitudinally compartmented 
vehicles. 

The present invention largely eliminates the intermixing 
of air between compartments, a defect inherent in the 
air-bleed system. Accordingly, hygiene can be improved 
and cross-tainting of foodstuffs reduced. 

The invention consists in a temperature-control 
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installation foe two or more spaces, and more especially 
for the compartments of a multi-compartment refrigerated 
vehicle, comprising a heat exchanger and an 
air-circulation means in an air-flow space located 
beween and communicating with a suction plenum chamber 
and a discharge plenum chamber; each space requiring 
temperature control being connected to both the suction 
plenum chamber and the discharge plenum chamber via 
selectively operable air control means; whereby air 
heated or cooled by the heat exchanger can be caused to 
pass selectively through any such space or combination 
of spaces by selective opening of the air control means 
for each such space or combination. 

In operation of the installation the air-circulation 
means will, when the air control means associated with 
any particular compartment allows, cause air to pass 
from the compartment, via the suction plenum chamber, 
over the heat exchanger and back to the same compartment 
via the discharge plenum chamber. As the air passes over 
the heat exchanger it may be heated or cooled preferably 
as dictated by a thermostat whose temperature probe is 
in the compartment in question. 

At some later time, both air control means associated 
with this compartment may be arranged to stop air 
circulation through this compartment, and subsequently 
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both, air control means associated with a further 
compartment may be activated so allowing air from this 
further compartment to pass via the suction plenum 
chamber , the heat exchanger and the discharge plenum 
chamber back into the further compartment, in the course 
of which passage the air may again be heated or cooled 
as dictated by a thermostat probe associated with this 
further compartment. 

This process may be repeated until all compartments* have 
been heated or cooled as required. This sequential 
cooling or heating of each compartment may be repeated 
indefinitely, the allocation of the heat exchanger 
output to the various compartments being made on the 
basis of relative thermostat demands in each of the 
compartments. 

For example, if the temperature control of a compartment 
containing fresh produce were considered to be more 
critical than that in a deep frozen compartment, then 
priority would be given to the former. In this case, 
only when the fresh produce compartment temperature 
requirements had been fully met, would the refrigeration 
unit capacity be diverted to other compartments ♦ 

If intermixing of air between compartments is 
particularly undesirable, only one compartment would be 
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heated or cooled at any given time. However, in 
instances where intermixing is not of importance, air 
control means associated with more than one compartment 
may be selected simultaneously, provided that a similar 
temperature and service - i.e. either heating or cooling 
- were required in each. 

If, after cooling (or heating) a particular compartment, 
the next compartment demands the opposite service, it 
may be desirable, after disengaging the air control 
means for the compartment, to allow a predetermined 
period to elapse, during which the heat exchanger may be 
switched to the new service i.e. from cooling to heating 
or vice versa. In this way, when the subsequent 
compartment is opened to the system, the heat exchanger 
will be £^£0^^fy at an appropriate k^^p^^^^m^© m 

The heat exchanger may be the evaporator of a 
mechanically driven vapour compression refrigeration 
unit and the air circulating means may be a fan 
associated with it. The air control means may be 
electro-mechanically operated shutters interposed 
between each vehicle compartment and either or both 
plenum chambers. Alternatively, or additionally, the air 
control means may embody thermostatically controlled 
auxiliary fans in order to augment air circulation 
within the vehicle compartment. 
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The invention wilL be further described with reference 
to the accompanying drawings, in which: - 

Figure 1 is a diagram of a prior art installation; 

Figure ".2 is a diagram of an installation in accordance 
with the present invention; 

Figure 3 is a diagram of the forward part of a 
refrigerated vehicle containing three parallel 
longitudinal storage lanes , to be held in different 
temperature conditions; 

Figure 3a is a diagrammatic side view, partly in 
section, of Figure 3; 

Figure 4 is a diagrammatic side view of a variant form 
of Figure 3a; 

Figure 5 shows how the installation of Figure 3 can be 
adapted with suitable ducting for a laterally 
partitioned vehicle; and 

Figure 6 shows in a diagrammatic view, similar to that 
of Figure 3, a further embodiment of the present 
invention using additional electrical resistance heaters. 
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In Figure 1 three vehicle compartments 1, 2 3 are 
connected in sequence. Compartment 1 is a "frozen food" 
compartment with cooling coils 4. An air-flow duct 5 
with thermostatically controlled fan 6 operating in 
dependence on a probe (not shown) in compartment 2 
bleeds cold air as required from the compartment 1 to 
the "chill 11 compartment 2. Likewise, an air-flow duct 7 
and thermostatically controlled fan 8 (in dependence on 
temperature of compartment 3) passes air onwards to the 
third, ambient, temperature compartment 3, This 
arrangement has the defects noted above, especially that 
heating to avoid frost damage is not possible and that 
tainting of flavours may be encountered. 

In Figure 2 the three compartments l, 2, 3 each 
communicate by air valves la, lb, 2a, 2b and 3a f 3b with 
plenum suction chamber 9 and plenum discharge chamber 
10. Fan 11 and heat-exchanger 12 are located in a 
further air-flow connection 13 between the plenum 
chambers 9 and 10, By selectively opening and closing 
valves la, lb the air can be caused to circulate in 
chamber 1, a temperature probe (not shown) therein 
governing the heat-exchanger as required for hot or cold 
air output, and likewise for valves 2a, 2b or 3a, 3b or 
any pair of compartments. 

Figure 3 shows, from the rear and to one side, with the 
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roof and nearer side wall removed, the general 
configuration of another embodiment of the 
invention. Within che thermally insulated vehicle body 
300 are provided three separate lanes 301, 302 and 303 
defined between and to each side of longitudinally 
extending thermally insulating bulkheads positioned at 
their perimeters where shown by dotted lines 320 and 321 
but not otherwise shown for clarity in illustration. 
Across the whole of the front of the vehicle body 300 is 
located a plenum suction chamber 309, and across the 
upper part of the front of the vehicle body is located a 
discharge plenum chamber 310, the two chambers 
communicating through the heating/cooling apparatus as 
described below. At the foot of the front of the 
vehicle* each opening into the suction plenum chamber 
309 are three flap valves 301a, 302a and 303a # one for 
each storage lane. Similarly, at the top of the front of 
the vehicle are three further flap valves 301b, 302b and 
303b, each opening from the discharge plenum chamber 310 
into the respective storage lane. In the embodiment as 
shown, flaps 301a and 301b are open and the others 
closed, so that air. cooled or heated as circumstances 
require/ is circulated along the lane 301 and bacK, as 
shown, diagrammatical ly by the arrows. 

Figure 3a shows a general sectional view through the 
embodiment : of Figure 3. Suction plenum chamber 309 is 
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defined by a false bulkhead 322. At its upper portion, 
adjacent the discharge plenum chamber 310 is located the 
fan 311 of a refrigeration unit, whereof the condenser 
section 323 is located outside the vehicle and the 
evaporator section 312 inside the discharge plenum. 

It will be apparent therefore that air entering at 301a 
will adopt the temperature of. or a temperature near, 
that of the evaporator section 312 before being 
discharged into its same lane at 301b, Thus, by 
selective operation of the flap valves, and where 
necessary (as discussed below) suitable prior it isation 
of operation, each lane can be kept at a temperature 
suitable for its contents, whether frozen, chilled or 
ambient. It is moreover envisaged that the system shall 
^_ £ p^^y^^g not only di££©t@xit q£ 

proportions of cooler air as necessary, but also a 
supply of warm air e.g. if the "ambient temperature" 
lane is in danger of frost damage from adjacent lanes as 
from weather conditions- One way of doing this is to 
supply hot condenser liquid on a temporary basis to the 
evaporator coils. An alternative, or supplementary, 
expedient for this purpose is discussed below in 
relation to Figure 6. 

Figure 4 shows a variant embodiment in the same view as 
Figure 3a* (Analogous numbering is used wherever 
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possible; that is to say, the reference numbers for 
identical features are those of Figure 3 plus one 
hundred). In the embodiment of Figure 4 the suction 
plenum chamber 409 is configured at its upper end to 
provide a recess 424 extending forwardly in relation to 
the vehicle and accommodating the fan 411 and in 
communication with the discharge plenum chamber 410 , the 
evaporator unit 412. The operation is essentially 
identical with that of the embodiment of Figure 3, but 
with the practical advantage that the discharge plenum- 
chamber 410 does not protrude into r and take up. 
valuable internal storage space of the vehicle. 

Figure 5 shows diagrammatically how the system can be 
adopted for a laterally divided vehicle 500, shown with 
top and one side removed* The heating/cooling system, 
and details of the suction plenum chamber 509 are 
generally as before. For air-conveyance purposes, 
however, the plenum discharge chamber 510 is extended 
rearwardly as two flat ducts 510a» and two similar flat 
return ducts 509a connect with the suction plenum 
chamber 509. For optimum use of internal space it is 
preferred to keep flat ducts 510a "horizontal" and flat 
ducts 509a "upright" as shown. 

Flap valves 525a and 525b; 526a and 525b and 527a and 
527b are provided for selective operation as shown. 
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The embodiment illustrated has a single insulated 
lateral partition 528. As shown, the air supply to the 
forward compartment is discontinued and valves 525a and 
526b are both shut. The rearward compartment has air 
supplied from valves 526b and 527b and drawn off by 
valves 526a and 527a. If desired, the ducting 509a f 510a 
could be adapted to feed or exhaust a third compartment 
at one side and the second (middle) compartment at the 
other . 

Figure 6 shows a major preferred embodiment of the 
present invention. It is more closely related to Figures 
3. 3a and 4 but incorporates additional heating means. 
The differences do not, however, extend to the 
refrigeration system as such and this has accordingly 
only been shown diagramma tically . 

As before, three insulated lanes 601, 602 and 603 are 
selectively supplied with air through flap valves 601b, 
602b and 603b fed from a common discharge plenum 610. 
The lanes are also each provided with flap valves such 
as 603a (only one is shown, for convenience) which when 
open allow air into the common suction plenum 509. At 
its upper portion, this suction plenum 609 is equipped 
with the evaporator and fan portion 612 of a 
refrigeration unit with conventional external condenser 
623, the evaporator and fan supplying air to the 
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discharge plenum 610 via flap valve 610a. 


In the embodiment of Figure 6 there are additionally 
shown two electrical resistance heaters e.g. three-phase 
heaters 629 and 630. These could be located in the 
air-flow from the respective flap valves 602b and 603b. 
but are preferably ducted with their own. fan for air 
movement. They are electrically connected for control 
purposes to the same system, described below, as 
selectively operate the valves and refigeration unit- * 
Use of such heaters is valuable for more rapid upward 
reponse in temperature, e.g, to prevent 
"ambient-storage" foodstuffs from undesired freezing or 
chilling. 

The above systems could be used with purely manual 
switching, or with time-based switching, but are more 
typically utilised in a control environment based on 
measured temperature. Reference T in each drawing is a 
diagrammatic representation of the thermostat utilised 
to enable this normal requirement to be fulfilled. 

Operation of the unit shown in Figures 3 to 5 is 
generally as follows 

The output of the refigeration unit is directed into a 

particular lane Cor cojupartment) for a period of time. 
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Subsequently, the shutters in this lane close and those 
in another lane are opened. so that the output of the 
refrigerator may be switched to this new lane. By 
sequentially applying the refrigeration capacity to the 
various lanes in turn therefore, the latter may be 
controlled to specific temperatures. When the 
refrigeration unit is connected to a particular 
compartment, the thermostat provided in it controls the 
refrigeration unit operation for the time being. It is 
therefore possible for the refrigeration unit to cool or 
heat any lane according to demand. 

The allocation of the refrigeration unit output to 
particular lanes is made according to thermostat demand 
in each compartment. Because more than one thermostat 
may call for heating or cooling at a p ar ticular time, it 
is generally the case that rules for priority must be 
laid down between the lanes. 

The standard controller has a preset priority sequence 
between compartments. On start-up. the refrigeration 
unit engine will run at high speed, and the Number 1 
priority lane will be heated or cooled as required until 
its thermostat has been satisfied. The shutters in 
Number 1 lane will then close and those in the second 
priority lane will open. 
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If, subsequently. Number 1 lane drifts out of its 
control hand, the unit will revert to this lane. 

If lanes priority 1 and 2 are satisfied, control passes 
to the third priority lane. 

If all lane are within their respective control 
temperature hand, all shutters will close and the 
refrigeration unit will automatically drop to low speed/ 
pending a further requirement for heating or cooling. 

On mains standby operation, the system functions in 
similar manner* with individual lane temperature 
requirements being satisfied progressively according to 
the same priority sequence. The refrigeration unit will 
again switch to heating or cooling according to the 
service required in any particular lane. 

If the temperature requirement of all three compartments 
have been satisfied, the electric motor will stop until 
heating or cooling is called for again. 

The air control shutters are operated in pairs, i.e. the 
discharge and air-retura shutters assembly in each lane. 
The shutters are solenoid-operated, and usually arranged 
for "energise-to-open" control in order to limit the 
total power required. 
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In the event that ice oc frost built-up on the 
evaporator begins to effect the heat transfer efficiency 
of the coil, the refrigeration unit will automatically 
defrost in a perfectly standard way. During this period 
the evaporator shutter will be closed to retain heat 
within the evaportor compartment, and all the shutters 
will be de-energised. 

If the unit as shown in Figures 3 to 5 is operating in, 
say. a "cooling 11 mode in a particular lane, and 
subsequently called upon to change to another lane in 
which cooling is also required, the appropriate shutters 
will close and open simultaneously. - 

If. however, on changing lanes a change is service is 

required ^^^^^j^^ to cooling or coolxng to heating ~~ 

then it is preferred to arrange that* both sets of 
shutters remain closed for a controlled delay period, in 
order to allow the evaporator to adjust to the new 
operating conditions prior to discharging air into the 
new compartment. 

For the system to operate successfully, it is essential 
that once the set temperature has been achieved in a 
particular compartment, it will only slowly drift from 
this temperature. Unless this is the case, the priority 
control system will dictate that the fridge unit 
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repeatedly returns to this compartment to restore its 
temperature control. resulting in poor control of the 
lower priority lanes. 

In order to achieve stable temperature, an excellent 
standard of insulation between lanes is required and any 
air leakage between lanes - for example through brush 
seals on doors - must be kept to a minimum. In addition* 
it is much to be preferred that produce be pre-cooled to 
desired carrying temperatures before loading. 

Good air circulation is also important in practice, and 
space must be available for airflow over and around the 
cargo, with good access to the air return shutters. 

A 3-lane controller unit can be provided to operate on 
preset priorities of :- 

1. Offside Lane 

2. Centre Lane 

3. Nearside Lane 
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Indicator lamps may show:- 

Unit cunning 
Heating 
Cooling 
Defrost 

All lanes satisfied 

An indicator lamp can also be provided for each lane to 
show when any particular compartment is selected, 
together with a second lamp showing when the shutters 
are open. 

Each lane has an individual thermostat T, and the 
temperature setting unit for this can be within the 
^^£^^.£0^ Xn addition an isolating s^nri tch can be 

provided for each lane so that any compartment which 
does not require temperature control may be eliminated 
from the system. 

Operation of the unit shown in Figure 6 is broadly 
similar but includes means for operating the heaters in 
correspondence with desired conditions. 

The possibilities are readily given as shown in the 
Table, 
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LANE 

NO. 


601 

602 

603 

P 

C 

A 

F 

c 

C 

F 

F 

A 

F 

F 

C 

C 

A 

A 

C 

C 

A 


F = FREEZE 
C = CHILL 

A - CONTROLLED AMBIENT 
I.E. PLANTS ETC 


where F indicates a freezing compartment, C a chill 
compartment. andA a controlled ambient compartment e.g. 
for pot plants , cut flowers etc. 

The system incorporates the following methods of cooling 
and heating. 

(a) Refrigeration unit cooling lanes 601, 602 and 603. 
Cfa) Refrigeration heating lane 601 

(c) Heating by 3 phase ducted heaters lanes 602 and 603. 


In operation, if all three thermostats are set up such 
that cooling is required in all three lanes, the 
shutters in a particular lane will open and the 
refrigeration unit output directed to this lane, for a 
period of time. Subsequently the shutters willclose and 
those of another lane open thus directing the 
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refrigeration unit output to this new lane. 


If. however, the thermostats are set such that whilst 
cooling lane 1. heating is required in lanes 2 and 3 the 
duct heaters will be energised thus enabling the 
temperature to be raised to the thermostat setting. 

It is therefore with this system not only possible to 
cool or heat any lane according to demand. but also (if 
certain conditions require to be cooling one lane whilst 
simultaneously heating another. 

As before, however, priority rules should preferably be 
laid down e.g. 

REFRIGERATION UNIT 


PRIORITY 
1 
2 
3 


LANE NO. 
601 
602 
603 


OPERATION , 
COOL /HEAT 
• COOL 
COOL 


DUTY HEATERS 


PRIORITY 
1 

2 


LANE NO. 
602 
603 


OPERATION 
HEAT 
HEAT 


01/06/2004, EAST Version: 1.4.1 


WO 88/02705 • PCT/GB87/00736 

22 

On start-up the ref r igerat ion unit engine will run at 
high speed and the No. 1 priority lane will be cooled or 
heated as required until its thermostat has been 
satisfied. The shutters in priority lane will close- 
Should cooling be required in priority lane 2. these 
will then open. 

If subsequently, priority lane 1 drifts out of its 
control band, the unit will revert to the this lane. 

If lanes priority 1 and 2 are satisfied and cooling is 
required in priority lane 3, control passes to this lane. 

If while attempting to cool priority lane 3, if either 
priority 2 lane requires cooling or priority 1 lane 
requires cooling or heating, control will pass to one of 
these lanes. 

The duct heaters in lanes 2 and 3 have priority 
sequences typically such that only one set o"f heaters 
can be energised at a time, lane 2 being priority 1. 
Therefore in operation should heating be required in 
lanes 2 and 3, the heaters in lane 2 will be energised 
until the thermostat setting is reached whereupon 
control will pass to lane 3. 
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If whilst heating lane 3 the temperature in lane 2 falls 
such that heating is required control will revert to 
this lane. 

If all lanes are within their respective control 
temperature bands, all shutters will close, heaters 
de-energise and the refrigeration unit will . 
automatically drop to low speed pending a further 
requirement for heating or cooling. 

The operation requirements in respect of electrical 
drive to the refrigeration unit; defrost; and shutters 
are generally as described above. As to duct heaters 
installed in lanes 602 and 603. these are typically ech 
equipped with a 1.5 Jew phase heater and a 120 watt 250mm 
d i a * 3 p g q f 3 n * 

Power to the heaters and fan can be supplied via an 
alternator driven from the refrigeration unit while 
onengine drive and via the mains when on electric 
standby operation. 

Vehicle requirements, as to insulation, staefcage and 
nature of control unit are generally as described above. 
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CLAIMS . 

1. A temperature coatroL installation for two or more 
spaces, and more especially for the compartments of a 
multi-compartment temperature-contolled vehicle, 
eemgfiBiag a heat exchanger and an air circulation means 
in an air flow space located between and communicating 
with a suction plenum chamber and a discharge plenum 
chamber; each space requiring temperature controlbeing 
connected to both the suction plenum chamber and the 
discharge plenum chamber via selectively operable air 
control means; whereby air heated or cooled by the heat 
exchanger can be caused to pass selectively through any 
such space or combination of spaces by selective opening 
of the air control for each space or combination. 

2. An installation as claimed in claim 1 in which the 
heat exchanger is the evaporator of a mechanically 
driven vapour compression refrigeration unit, and the 
air circulation means is a fan associated with the 
evaporator 

3. An installation as claimed in claim 2 which further 
comprises one or more electrical resistance heaters 
located in at least one of the said spaces. 

4. An installation as claimed in claim 3 in which the or 
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each electrical resistance heater is located near and 
downstream of the air inlet from the discharge plenum 
chamber . 

5. An installation as claimed in claim 3 in which the 
electrical heaters are themselves each provided into a 
fan. 

6. An installation as claimed in claim 2 in which said 
air control means are electromechanically operable 
shutters, located between each vehicle compartment and 
either or both plenum chambers to provide for selective 
passage of heated or cooled air therethrough. 

7. An installation as claimed in claim further 
comprising timer means operatively connected to open and 
close the selectively operable air control means 
sequentially and/or for predetermined periods. 

8. An installation as claimed in claim 2 or 3 further 
comprising thermostat means located in at least one of 
said spaces and operatively connected to open and close 
the selectively operable air control means, and/or to 
switch on or off any electrical heaters, in dependence 
upon the temperature in the said space. 
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9. An installation as claimed in claim 8 which further 
includes a logic system located for operation between 
on the one hand the said thermostat means and on the 
other hand the selectively operable air control means 
and any heaters, said logic system being programmed to 
prioritize demands for heating or cooling in the 
respective spaces in a predetermined fashion. 

10. An installation as claimed in claim 2 in combination 
with a motor vehicle body internally subdivided into 
longitudinal thermally insulated storage lanes. 

11. -An installation as claimed in claim 10 comprising a 
false bulkhead extending across the width of the vehicle 
forwardly of the lanes and thereby defining a suction 
plenum chamber communicating with each lane by 
individual and selectively operable air control means 
towards the lower edge thereof. 

12. An installation as claimed in claim 11 further 
comprising a transversely extending chamber across an 
upper part of the vehicle to define a discharge plenum 
chamber, and including selectively operable air control 
means, one for each lane. 

13 ♦ An installation as claimed in claim 10 comprising 
three such insulated lanes. 
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14. An installation as claimed in claim 12 in which two 
or more of the said lanes possess said . electrical 
heaters. 

15. An installation as claimed in claim 2 in combination 
with a motor vehicle body, the internal space of which 
1b Internally subdivided into lateral thermally 
insulated storage chambers communicating by 
longitudinally extending ducting to the plenum and 
discharge chambers. 
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